CHAPTER VIII.
THE THERMAL DIAGRAM.
Let heat-producing impact and friction be imagined as occurring against a specific weight, such as one pound, of some familiar solid, such as ice. Let it be imagined that the ice were originally at the very lowest temperature of which scientific investigation has had experience, where the ice would be a very cold, hard, brittle solid. The result of the impact and friction would be to raise the temperature of this solid; and if it were continued sufficiently, it would ultimately melt the ice and carry the resultant water through all the thermal experiences of which the substance H2O is capable.
It will be of convenience to represent this process graphically. And since the previous analysis has shown energy always to consist of the product of two independent variables, it will be most natural to regard thermal energy also, from the start, as made up of the arithmetical product of two variables. Indeed, if heat is to be considered as a "mode of motion/7 or one form of mechanical energy, at all, it must be considered as the arithmetical product of two variable factors; for this constitution was everywhere found to be a prime characteristic of mechanical energy.
When any quantity thus consists of the product of two variables, it is most conveniently represented as an area, upon a field of rectangular coordinates. The two independent factors then become the two coordinates, respectively. But if heat is to be depicted thus, the identity of the two coordinate factors stands, at the start, as a matter of guess-work. An easy first guess for one of them is temperature; for temperature has been, from the beginning of thermal science, recognized as a prime factor in heat. And yet it has also long been known that temperature is not heat.
If this first guess has been a true one, in accord with the natural facts, then the second coordinate (regarding which nothing can be known at the start) will prove to be identical with
95f the hot body, non of which possess subpermanent orbits.
